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Given the increasing importance of globalization and collaboration, this research 
investigates the possibility of performing team-building training for globally dispersed 
teams using the capabilities of the virtual world Second Life. Three meeting conditions, 
the 3D virtual world Second Life, a combination of face-to-face and Second Life and 
face-to-face were evaluated. Thirty randomly assigned 3 person teams performed an ice-
breaker session and then a team-building activity in each meeting co dition. Four 
dependent variables were measured: task completion time; quality of task performance; 
the subjective satisfaction with the process based on group cohesivenes , perception of 
the process and satisfaction with the outcome; and subjective satisfaction with the 
communication modality. 
 Following data collection, univariate analyses were used to analyze each 
dependent variable to determine the differences, if any, among the meeting conditions. 
The results did not show significant differences for performance and subjective 
satisfaction across the meeting conditions; however they did show significant results for 
subjective satisfaction with the communication modality. This study in icates that the 
participants found the virtual world productive, enjoyed the experience of using this 
environment and believed that they could communicate and collaborate in it ffectively. 
Even though participants indicated little previous experience with Second Life, this study 
found that it has potential as an alternate team meeting space. 
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Cost analyses suggest that in the long run the expense of using a virtual meeting 
space will be less than the cost of using face-to-face meeting space. Future research could 
include looking at larger group sizes, other types of team work, different team-building 
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Team building and collaboration are becoming increasingly important as a re ult 
of globalization, their primary goals being to enhance work effectiv ness and 
productivity. Working in distributed teams is a collaborative activity that, if not carried 
out efficiently, will hamper performance (Larson and La Fasto, 1989; Turoff et al., 1993). 
One possible reason for a lack of productivity is that in the past te ms have not received 
the appropriate training needed to function well (Jessup and Valacich, 1993). Team-
building is especially important and necessary when a team facesproblems of low-
production or output, increasing numbers of complaints from team members, conflicts or 
hostilities among team members, ineffective team meetings, and decisions that are 
misunderstood or not carried out properly (Dyler, 1987; Huang et al., 2002; Philips & 
Elledge, 1989; Salas et al., 1999; Svyantek et al., 1999). However, training for distributed 
teams is becoming expensive and time-consuming because of the increase in 
globalization. The trend toward dispersed teams necessitates new communication 
techniques through new channels. As a result, researchers are exploring team-building 
sessions using different communication modes as teams have fewer opportunities to 
interact face-to-face in the current business environment.  
Since face-to-face meetings, the traditional and frequently used mode for team 
building activities, are costly and time-consuming in globally distribu ed organizations, 
virtual meetings have become widely used. However, current two-dimensional online 
meeting tools may not convey the sense of proximity and togetherness essential for 
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working in a team. As a result, virtual worlds, i.e. interactive computer-based 3-D 
software environments, are receiving increased attention. In a virtual world, multiple 
users simultaneously interact with one another via avatars in simulated, immersive, 
multimedia environments (McNeese et al., 2008). Although there are several different 
versions of virtual worlds, such as Second Life (SL) and Active Worlds, all have six 
features that support collaboration and communication among team members: (1) shared 
space (2) graphical user interface (3) immediacy (4) interactivity (5) persistence and (6) 
socialization/community (Book, 2004). 
Research in this new technology is limited, most of the studies being in the fields 
of gaming and distance education. To extend this research into the fields of training and 
team-building, this study proposes to compare three communication modalities, the 
traditional face-to-face meeting space, the virtual world Second Life and a combination 
of face-to-face meeting space and virtual world. The capabilities of these training 
environments will be examined using team-building scenarios with newly-formed teams 









LITERATURE REVIEW  
2.1 TEAM-BUILDING 
 
The concept of the work team emerged with the series of Hawthorne studies conducted 
between 1927 and 1932 at the Western Electric Hawthorne Works in Cicero, Illinois. 
These Hawthorne experiments were conducted by Harvard Professor Elton Mayo to 
examine the effect of work environment on productivity. One of the most important 
findings was that of a sense of group identity, the feeling of social support and cohesion 
that comes with increased worker interaction resulting in improved productivity (“The 
Hawthorne Effect,” 2009). In the 1950’s, research in this area expanded to xamining 
self-directed teams, focusing on General Motors, its success inspiring other companies 
such as Honeywell, Xerox, Volvo, and Pratt and Whitney to implement a similar strategy 
(Weinrich & Simmons, 1998). 
In the 1980’s, researchers began to focus on multi-cultural team-building. 
According to McCorcle (1982), team-building in such situations eases the tension 
between external differences and internal team development.  As Dyer (1984) defined it, 
in this setting team building was “a continuous effort to monitor team ability to 
implement actions designed to improve team performance.” An experiencd consultant 
(Dyler, 1987) found that an effective team had clear overall goals and the appropriate 
resources, leadership, and member qualifications to achieve them.  
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Since cross-cultural teams bring added diversity, these teams h ve combined 
skill-sets which no individual possesses (Doyle, 1991). The benefits of these expanded 
skill-sets have become increasingly important as well as complex in nature (Caskie-
Lewis, 1993). According to his study, several factors have to be considered when 
developing a team-building activity to explain the individual roles of timeline, focus, 
structure and follow-up of a project. He concludes by asserting that for team-building 
training to be effective in improving performance, it needs to be incorporated with skills 
training. Similarly, Huang et al. (1998) discusses the essential elements required by 
teams to work efficiently: a common identity or goal, structure, interdependence and 
history. According to these researchers, these fundamental elements form the common 
basis and goals that will help members bond and develop trust, establishing team 
interdependency. This sense of unity can be achieved by emphasizing team-training 
activities for increasing communication within culturally diverse teams. 
This research formed the basis for additional studies as the business environment 
became more globalized. Biech (2001) asserts that the advantages of cross-functional 
teams include varied ideas and decisions and high quality output because of the increased 
understanding of various perspectives, enhancing a company’s success. These advantages 
outweigh such disadvantages as the time required to arrive at a decision, disagreements 




  According to McLaughlin and Peyser (2004), who analyzed Tuckman’s group 
development model (Tuckman, 1965), group development involves five stages: 
(1) Forming – This stage refers to the first meeting of a team. 
(2) Storming – In this development stage team members address their differences in 
communication styles, culture, personal agendas and perspectives. 
(3) Norming – During this settling stage people begin to identify themselve  as a 
group, learning to work together effectively. 
(4)  Performing – In this stage groups are highly productive, able to diagnose and 
solve problems effectively and make joint decisions. 
(5) Adjourning – This is the last stage of team building in which teams reach closure 
and transition back to the workplace. 
 
Figure 1: Tuckman’s model (Agarwal A. 2008) 
It is in the first three stages that team-building activities are most productive in 
enhancing the ability of the members to collaborate effectively. 
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2.2 TEAM COLLABORATION 
Given the current business environment, collaboration among dispersed tam 
members has become vital, especially for global organizations; as a re ult, researchers 
have investigated various methods for enhancing communication and team performance. 
For example, Burke and Chidambaram (1994) studied the electronically supported 
meeting modes of face-to-face, dispersed-synchronous and dispersed-asynchronous, 
comparing such behavioral elements as cohesion, leadership effectiv n ss, co-ordination 
competence and socio-technical dimensions like social presence, equality of participation 
and time. The results of this study determined that there was no difference in 
cohesiveness, social presence and performance among the three meeting modes; 
however, leadership and co-ordination were better in face-to-face meeting spaces. 
To study the effectiveness of electronic mail on team collaboration, Knoll and 
Jarvenpaa (1995) conducted a study of 19 teams at 13 universities in 9 countries 
involving the completion of two assignments. All teams completed the tasks by the 
deadline, communicating successfully across cultures, time zone diff rences and 
language barriers. The researchers found that teams with better coh sion performed 
better. In their feedback, the students responded that they enjoyed this experience of 
collaborating using electronic mail; however, they indicated that visual cues such as 
pictures and videos would have been a helpful addition. 
Citera (1998) studied the impact of the communication medium on decision 
quality and teamwork. In this study, 64 psychology students, grouped in pairs, performed 
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3 survival tasks using 3 communication media, face-to-face, telephone and computer. The 
results indicated that the brainstorming task was performed equally we  in all three 
communication media; in fact, it was found that less dominating individuals had greater 
influence over group decisions under the telephone and computer conditions, perhaps 
resulting in a wider range of quality ideas; however, a greater l ck of immediacy was 
observed in the electronic media than in the face-to-face.  
Adding a video communication component to the computer, Vinsonhaler et al.
(1998) compared face-to-face and desktop video conferencing (DVC) among cou ty 
agents engaged in a ration balancing task for dairies located throughout Utah. The results 
showed that though the task took longer to complete using desktop video confrencing, 
the quality of the collaborative communication was equivalent in both media. Similar to 
Citera’s study, desktop video conferencing lacked immediacy, but it proved to be an 
advantage in this case as some agents preferred it because it llowed more freedom for 
generating solutions than face-to-face meetings. 
In a similar study Sumner and Hostetler (2000) compared computer conferencing 
(CC) and face-to-face (FF) communication using a system design task, focusing on the 
performance and progress of the teams. In this study eight teamsof three members each 
conducted class projects face-to-face, and another eight teams used computer 
conferencing. The results of this study indicated that computer conferencing led to better 
decisions due to the increase in participation, a wider range of ideas and opinions, deeper 
analysis, and more opportunities for handling the evaluation of the task more effectively 
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than face-to-face. Though the lack of a personal relationship as found in face-to-face 
negatively affected the confidence in their decision, it did not negatively affect the 
performance, which was found to be better using computer conferencing. This result may 
be because the electronic medium creates a psychological distance among the team 
members, giving participants an increased opportunity to participate and reducing time 
pressure as the participants are not required be present at a fixed time and place. 
To enhance the communication medium and to create an environment more like 
face-to-face meetings, the effect of supplementing computer conferencing with video and 
audio tools was studied by Kirschman and Greenstein (2002). Their study employed 
groupware tools such as audio, video, file-transfer, and application-shari g support and 
compared their performance with that of face-to-face meetings. They evaluated the effect 
of these tools on the performance of three tasks, idea generation, co-editing and 
negotiation. The results indicated that though there were limitations n the hardware, 
software, and network bandwidth of the groupware tools, all enabled effective 
collaboration and successful completion of the tasks, with the task completion time being 
the same as for face-to-face meetings. 
Similarly, Figl et al. (2006) compared online and face-to-face communication and 
collaboration for a peer-reviewing task. This study showed that students valued the 
aspects of online communication such as no time constraint on the review session and the 
ease with which digital documents could be analyzed at their conveniec ; however, they 
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suggested the need for more communication features such as instant messaging, chat and 
voice over IP to enhance the discussion for effective task completion. 
Currently, much of the research in this area is focused on advanced technology for 
specific tasks or work environments, one example being a study conducted by Fan et al. 
(2008). This investigation focused on the development of a methodology to enable 
distributed collaborative design using hybrid grid and peer-to-peer technology in a 
manufacturing environment. Distributed team members working in three companies 
designed a fixture model using a network. The results, which were bas d on the 
computing and transportation time and the number of processors, indicated that the 
network system was more flexible and suitable for a work environment relying on rapidly 
changing technology than a traditional web-based collaborative system. 
2.3 USE OF VIRTUAL ENVIRONMENTS FOR COLLABORATION 
Another focus of current research involves the use of virtual environments and 
their impact on team collaboration. Maxfield et al. (1995) conducted early studies in this 
area, focusing on the integration of computer-aided engineering (CAE) applications to 
support the design process for geographically dispersed engineering t ams. This study 
emphasized the importance of the collaboration among team members that began to be 
realized during the 1990’s as well as providing information about the technological 
advancements that help distributed teams work efficiently and effectively. 
Similarly, Sato et al. (1995) studied a hand-force interaction over a network, 
where multiple operators at remote sites can access the same object and perform a pick 
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and place task virtually using a LAN network. The participants’ feedback indicated that 
this environment created a sense of collaboration and co-existence, but additional 
communication media such as voice or gestures would have made the collaboration more 
efficient.  
With the advent of the twenty-first century, research focused on improving the 
virtual environment, one of the initial studies being conducted by Pena-Mor  et al. 
(2000). They developed a system, called collaborative agent interaction and 
synchronization (CAIRO), to provide a virtual meeting environment for design teams. 
Through this system, members of a design team meet in a virtual meeting room, 
communicate through a message board and use a whiteboard to share drawings. The 
study presented a sample meeting session of a structural engine ring team discussing a 
problem about a joint connection in a building being constructed. A meeting session, 
called a forum, was created, and the team members discussed the problem using text-
chat, a white-board, and two dimensional photographs of users.  
In their study of team work among geographically dispersed teams in a virtual 
environment, Roberts et.al (2003) measured the effectiveness of the interface in the 
construction of a gazebo. The researchers found that although beginners requi ed time to 
learn how to use virtual reality, they eventually were as proficient as the experts, 
indicating that this environment has the capability to support collaboration and teamwork. 
More recently, the virtual team concept has received increased tt ntion. For 
example, Rice et al. (2007) analyzed computer-mediated communication (CMC) 
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technologies to assess how they affected team functioning, comparing them to traditional 
face-to-face settings. Sixteen teams participated in this study for periods of three months 
to three years, collaborating using three meeting spaces, an asynchronous service 
consisting of a website which included announcements, question-answer boards and 
discussion boards; a synchronous service using an advanced interactive discovery 
environment (AIDE) consisting of IBM Lotus Quick Place and SameTi collaboration 
software which included participant video, Vo-IP, document sharing, whiteboard and 
chat; and traditional face-to-face meetings. The results found that unstructured, 
discussion intensive tasks, such as developing a conceptual understanding of a problem 
or evaluating key ideas and negotiating how to proceed suited fac-to-face meetings, 
while tasks adopting a formal procedure and structured approach, for example 
brainstorming, consensus-building, and status update meetings for disseminating and 
describing recent results were more effective using CMC technology. Overall, 
performance using the CMC environment improved as teams adapted to it or were train d 
on the technology. 
A similar study conducted by Anderson et al. (2007) focused on the relationship 
between communication and performance of virtual teams. Using TEAM (Team-based 
European Automotive Manufacturing) technology, 9 distributed teams, each formed of 4-
7 participants in a co-located space and six distributed teams of three individuals in a 
different control facility used videoconferencing, a shared whiteboard and web-based 
libraries to collaborate virtually on a real life task between an automotive equipment 
manufacturer and its suppliers. During the study, participants were given written 
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instructions outlining the problem, with the subsequent virtual meeting sessions lasting 
approximately ninety minutes each. The researchers then analyzed these meetings using 
transcriptions of the discussions for communication, content and amount of interaction to 
understand more fully the effectiveness of the virtual meeting tools. The study concluded 
that for virtual collaboration to be effective, appropriate training a d facilities and proper 
supporting tools are required to encourage open interaction among the participants across 
the distributed locations. 
The use of virtual environments for distributed team meetings is becoming 
increasingly important in the current globalized economy. According to Lohr (2008), the 
instances of virtual meetings are increasing due to travel costs. For example, Accenture, a 
global consulting company, reduced its international and domestic trips, saving millions 
of dollars and innumerable hours of travel by conducting online meetings. The article 
concludes that “technology has matured to the point where it is often practical, affordable 
and more productive to move digital bits instead of bodies.” 
2.4 USE OF CURRENT THREE-DIMENSIONAL VIRTUAL WORLDS 
One advancement with the potential to make virtual collaboration moreefficient 
and effective is the introduction of virtual worlds. According to McNeese et al. (2008), 
virtual worlds are simulated, immersive, multimedia environments accessed by multiple 
users through computer networks. Until recently, virtual worlds have been used primarily 
for education and entertainment, such as gaming. 
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In fact, the concept of the virtual world emerged from gaming. Macedonia (2007) 
chronicles the history of online gaming as it advanced from the World Wide Web to 
virtual worlds. Gaming technology, which began in the 1970’s as networked vid o games 
is now being extended to business collaboration and for training and education.  
Kelly and Cheek (2008) highlight the efforts of the Ewing Marion Kauffman 
Foundation and the Federation of American Scientists to develop a virtu l platform for 
education and training, which has attracted much attention. The authors conclude by 
emphasizing that, “virtual worlds can make learning relevant to today’s digital natives 
and banish passive learning. The rich interactivity, peer to peer learning and opportunities 
for collaboration and correlation offer new opportunities for learning and training as does 
their ubiquity, range of delivery devices and flexibility.” 
Another example of the use of virtual worlds in learning is provided by De Lucia 
et al. (2008), who researched collaborative learning. Their primary focus is on Second 
Life, integrating it with Moodle to improve the learning experience. The results indicate 
how Second Life can be used to increase peer–to–peer interaction, group work and 
communication, enabling knowledge and experience sharing among students. 
Similarly, Greenstein et al. (2008) researched the use of Second Life as a 
supplement to text-based materials in educational applications. Ten undergraduate 
students were asked to learn two topics; tsunamis and schizophrenia. Five first stud ed the 
tsunamis topic through a Second Life experience and then using a handout. They then 
studied schizophrenia using a handout alone. The other five first studied the 
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schizophrenia topic through a Second Life experience and then using a handout. They 
then studied tsunamis using a handout alone. After completion of the learning process, 
participants were given an exam and their learning performance was evaluated. When 
students experienced both a Second Life experience and a handout, they achieved higher 
exam scores and rated the learning experience more engaging than when they used a 
handout alone. The authors suggest that the virtual world learning experience could 
perhaps be improved by making it more group-oriented using tools such as voice and 
text-chat. The authors conclude that “virtual worlds are a useful instructional supplement 
to academic readings.” 
LeRoy et al. (2008) studied team training and assessment in trauma management 
and anesthesia using Second Life, since practice on patients is difficult to offer to 
trainees. The results indicate that though students hesitated at first to perform tasks in the 
virtual world, they later found the environment to be user-friendly and an effective 
training tool. Students indicated that they believed that the training provided in the virtual 
world was helpful, and they were confident that they could now complete th  same tasks 
in the real world. The study concluded by highlighting such advantages as the replication 
of layouts and scenarios and the convenience of being able to participate in the training at 
various times and in various locations. These two advantages are cost-ffective. More 




To measure the effectiveness of virtual worlds, researchers have begun comparing 
it with other communication media. For example, McNeese t al. (2008) compared the 
effectiveness of face-to-face communication, audio teleconferencing and Second Life 
(SL). This study was conducted using 96 participants divided into 32 teams of three 
participants each. Ten teams were assigned to face-to-face communication, ten to audio 
teleconferencing communication and twelve to Second Life. The teams were to simulate 
a search and rescue mission within a time period of 40 minutes. At the conclusion of the 
task, the participants completed individual post-task surveys. The results indicated no 
significant differences among the three communication conditions on overall t am 
performance; however, the visual aspects of the virtual world aided communication more 
than the auditory aspects of the audio conferencing teams. According to the researchers, 
the performance and experience in Second Life would have been better if the participants 
had received some training in it prior to the experiment. 
A recent study by Friedman et.al (2009) compared similarities and differences 
between the virtual and physical world for a group discussion on global warming, using 4 
groups of 7-12 participants each. Two groups conducted the study in a face-to-face 
setting and the other two groups in the virtual world Second Life. The results indicated 
that there was a significant difference in the behavior between the physical and virtual 
world settings, with groups which met in virtual world performing less effectively than 
co-located groups. However, the researchers expressed the belief that vir ual worlds 
could be used as a substitute for face-to-face meeting space. As a result, these researchers 
are currently exploring the conditions when virtual world discussions culd effectively 
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replace physical world discussions, including how virtual worlds impact the dynamics 
and content of the discussion. 
Researchers are currently studying how virtual worlds can be extended to other 
applications. For example, Book (2004) discusses how 3D virtual worlds have become a 
social platform beyond that needed to play and win a game. There ar modern-day 
realistic environments such as tropical islands, gardens, hotels and other tourist 
attractions users can visit and enjoy. Along with socialization, hese environments have 
also become a commercial platform where people engage in business ventures, with 
companies such as Coca-Cola and Nike marketing their products.  
Similarly, Edwards (2006) discusses the various opportunities 3D virtual worlds 
offer besides entertainment, saying, “the ability to teleport a representation of yourself to 
a meeting anywhere in a virtual world could, on the face of it, solve many meeting 
problems.” He also mentions that different project teams around the world can use the 
virtual world to enhance communication capabilities. Explaining various other potentials 
of Second Life, Dave Taylor, Knowledge Transfer Leader at the National Physical 
Laboratory, believes that the way avatars are represented in Second Life can make it 
easier to meet potential collaborators, adding, “the use of ‘Second Life’ could open new 
opportunities for collaboration across disciplines and geographies that would not 
otherwise occur” (Edwards, 2006, p.31). 
In addition to these examples, many well-known companies such as Sony and 
Microsoft are attracted to the various capabilities provided by virtual worlds and, seeing 
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the success of Second Life, they are attempting to launch their own such environments 
(Kageyama, 2008). Though their main focus is currently on gaming, they are considering 
other applications as well.  
Similar to most of the past research on virtual worlds, this resea ch uses Second 
Life. According to Linden Labs, its developer, residents spent 124 million hours in 
Second Life during the first quarter of 2009 (Linden Labs, 2009). Second Life offers 
capabilities such as high-fidelity communication between residents, application sharing 
and collaboration support. Second Life is a multi-user environment, with potential 
benefits such as increased productivity, effective collaboration and communication, 













To compare the effectiveness of teamwork in three meeting conditions, the virtual world, 
a combination of face-to-face and the virtual world and traditional face-to-face, the 
following research hypotheses will be investigated: 
H1: There will be no significant differences in the time taken to complete the team-
building task across the three conditions. 
The same task was performed under all three conditions. Although the face-to-face 
condition may be the most familiar and convenient, virtual worlds also provide high 
levels of interaction through their audio, video, text-chat, and document sharing 
capabilities. Hence, the time taken under all three conditions will be similar. 
H2: The quality of performance of the team building scenario willbe significantly 
different across the three conditions. 
An ice-breaker session is conducted face-to-face in the face-to-face and combination 
conditions to enable the participants to become comfortable with one another. Once they 
are personally acquainted, it is expected that it will be easier for them to interact during a 
team-building task.  Hence, the participants will perform a team-building task better in 
the face-to-face and the combination of face-to-face and virtual world meeting conditions 
than under the entirely virtual world meeting condition, in which both the ice-breaker 
session and the team-building task are conducted in the virtual world. 
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H3: There will be significant differences in cohesiveness, perception of the process and 
satisfaction with the outcome across the three conditions. 
In the face-to-face and combination conditions, cohesiveness, the feeling of proximity to 
others will be developed in the face-to-face ice-breaker session, resulting in a bond that 
leads to the development of trust and openness among group members (Chidambaram, 
1996). Consequently, participants will then perform their subsequent team-building task 
more collaboratively in the face-to-face and combination conditions. Hence, face-to-face 
and combination of face-to-face and virtual world will lead to higher ratings than the 
entirely virtual world condition.  
H4: There will be significant differences in user satisfaction with the meeting space 
across the three conditions. 
It is hypothesized that the face-to-face meeting condition willreceive the highest 
satisfaction ratings due to its convenience and familiarity. However, the 3D virtual world, 
with its chat, voice, and white-boards, has the capability of re-creating the social and 
visual dynamics and the cues of human interaction found in face-to-face meetings. As a 
result, team members will feel comfortable interacting with one another, thereby 
facilitating their work and increasing their user satisfaction in the combination condition. 
This hypothesis is supported by previous research in which it was found that participants 
are comfortable using 3D virtual worlds (De Lucia et al., 2008). Thus, the combination of 






This research compares the effectiveness of the virtual world Second Life, a 
combination of face-to-face and Second Life and a traditional face-to-face meeting space 
for team building. The participants will be divided into three groups, one f r each 
meeting condition. Teams in each group will perform two tasks, an ice-breaker task and a 
team-building task. The meeting space for the ice-breaker activity in the virtual world is 
shown in Figure 2. 
 
Figure 2: Second Life meeting space 
The participants were grouped into teams of three by the researcher before the 
study began. They were given the instructions found in Appendix A. After the 
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participants read the instructions, the researcher familarized th m with the meeting 
condition they were assigned to and explained both tasks using a Powerpoint 
presentation. If the participants were using Second Life, the resea cher trained them in 
the use of Second Life until they expressed that they were confident n their ability to 
navigate and communicate in the virtual world. 
4.1 PARTICIPANTS 
Ninety Clemson University graduate students were recruited. Fifty five master’s 
students and thirty five PhD students participated in the study. Twenty five of the 
participants were females and sixty five were males. The average age of the participants 
was 25. Fifty two of the students had some experience with team-building activities and 
forty eight of the students had prior experience with 3D virtual worlds. The 90 students 
were divided into 30 teams, of 3 members each. 
4.2 INDEPENDENT VARIABLE 
The independent variable in the study was the environment used for the team-
based training activity: 
1. Virtual world Second Life (SL). 
2.  Combination of Face-to-Face and Second Life (CO) 
3. Traditional Face-to-Face (FF) 
The face-to-face meetings were conducted in a conference room with a table and 
chairs for the participants, one computer, a white-board and other stationery items such as 
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pens, markers and papers. The face-to-face meeting space for th  team-building activity 
is shown in Figure 3. 
 
Figure 3: Team-building classroom in face-to-face meeting space 
In the virtual world condition, the participants were located in three different 
rooms. They were provided with a virtual white board which could be accessed by all 
three users and virtual note cards which could be filled out and shared with one another. 
In addition, the team members could also interact using voice and text-chat, via their 





Figure 4: Team-building classroom in Second Life 
In the combination face-to-face and virtual world condition, the participants met 
for the ice-breaker session in the face-to-face co-located meting space described 
previously. For the team-building task, the participants met in Second Life, and were 
provided with the same tools provided to the participants in the virtual world condition. 
4.3 TASKS 
The teams in each meeting environment performed two tasks: The ice-breaker 
activity “My Story” selected from The New Encyclopedia of Icebreakers (McLaughlin 
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and Peyser, 2004) and the team-building activity “Lost at Sea” taken from The Pfeiffer 
Book of Successful Team-Building Tools (Beich, 2001). 
Task I – “My Story”  
In this ice-breaker exercise, the participants first introduce th mselves, giving 
information such as their name, education, family and hobbies. This activity is 
representative of the forming and storming stages of team-building. The primary motive 
behind it is to enable the participants to become acquainted with one another, helping 
them to become less hesitant to interact and better prepared for the next activity.  All 
participants were given a list of words and 10 minutes to create a story describing 
themselves using a subset of the words in the list. These stories wer  then shared with the 
































































































































































 Figure 5: Ice-breaker task “My story” 
Source: The New Encyclopedia of Icebreakers by Miriam McLaughlin and Sandra Peyser 
My Story: Descriptive Words Sheet 
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Task II – “Lost at Sea” 
For the team-building activity, a copy of the scenario “Lost at Sea” was 
distributed to each participant. Figure 6 shows the task given to the participants during 
the study. This task functions as a combination of the norming and performing stages of 
team-building. In this task, the team members were asked to pretend th y are adrift on a 
private yacht, which catches fire. While much of the yacht and its contents are destroyed, 
fifteen items on the yacht remain intact. The task involves ranking the items in terms of 
their importance for survival, first individually and then as a team. The participants must 
reach a consensus that allows them to compile a ranked list of the items. Performance of 
the task should involve much discussion and provide a platform for sharing pespectives 
and generating ideas. It should also help to develop trust among the participants and 
acceptance of different ideas, thereby encouraging effective teamwork (Biech, 2001). 









Lost At Sea Worksheet 
Instructions: 
You are adrift on a private yacht in the South Pacific. As a consequence of a fire of 
unknown origin, much of the yacht and its contents have been destroyed. The yacht is 
now slowly sinking. Your location is unclear because of the destruction of critical 
navigational equipment and because you and the crew were distracted trying to bringhe 
fire under control. Your best estimate is that you are approximately one thousand miles 
south-southwest of the nearest land. 
 
Below is a list of fifteen items that are intact and undamaged after the fie. In addition to 
these articles, you have a serviceable, rubber life raft with oars large enough to carry 
yourself, the crew, and all the items listed below. The total contents of all survivors’ 
pockets are a package of cigarettes, several books of matches, and five one-dollar bills. 
 
Your task is to rank the fifteen items below in terms of their importance to your survival. 
Place the number 1 by the most important item, the number 2 by the second most 





5 gal can of water 
Mosquito netting 
One case of US Army C rations 
Maps of the Pacific Ocean 
Seat cushion (flotation device) 
2 gal can of oil-gas mixture 
Small transistor radio 
Shark repellent 
Twenty square feet of opaque plastic 
1 qt of 160-proof Puerto Rican Rum 
Fifteen feet of nylon rope 




Figure 6: Team-building task “Lost at Sea” 




Figure 7: Ranked items in the virtual world condition created by one of the teams 
4.4 DEPENDENT VARIABLES 
The four dependent variables in this study were the time taken to complete the 
task, the quality of task performance, the subjective satisfaction w th the process which 
was based on group cohesiveness, perception of the process and satisfaction with the 
outcome, and the subjective satisfaction with the communication modality. All of the 
dependent variables were evaluated based on the performance of Task II: “Lost at Sea.” 
Upon completion of that task, participants completed a feedback form regarding their 
experience with the tasks and the meeting space. 
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  The time to complete Task II was recorded using a stop-watch, starting from the 
time the team began the task and ending at the time they completed th  task. Performance 
was measured by comparing the team ranking of the items with the standard answer key 
provided in The Pfeiffer Book of Successful Team-Building Tools fr m which the task 
“Lost of Sea” was taken. The score was the sum of the differenc s between the ranks 
provided by the team and that of the standard answer key. Hence a smaller sum indicated 
better performance. The subjective satisfaction with the process wa  measured using a 
survey instrument addressing cohesiveness, perception of the process and atisfaction 
with the outcome (Chidambaram, 1996) (Appendix C). Subjective satisfaction with the 
communication modality was evaluated using a questionnaire that asked bout the ease of 
communicating with one another and the ease of completing the task, adapted from 
Brooke’s SUS usability instrument (Brooke, 1996) (Appendix D). Both of these 
questionnaires employed a ten-point Likert scale. The participants lso completed a 
feedback form containing general, open-ended questions about their exper ence with the 
team-building activity and the meeting spaces (Appendix E). The questionnaires and the 
feedback form were completed individually by the participants. 
Univariate analyses of variance were used to analyze the data collected from the 
participants to determine the presence of significant differences between the meeting 
conditions, if any. The post-hoc Least Significant Difference (LSD) test was used to 
isolate the locus of any significant difference revealed by the univariate analysis. 
Interclass correlation (ICC) and agreement index within group r (wg) were calculated to 





The statistical software SPSS 16.0 was used to analyze the daa. Univariate 
analyses, basic descriptive results and agreement indices wer us d to investigate the 
differences across the three meeting conditions. 
5.1 DATA COLLECTION 
Data were collected for the four dependent variables: time taken to complete the 
task, the quality of task performance, the subjective satisfaction with the process, and the 
subjective satisfaction with the communication modality. The time was collected in 
minutes and seconds using a stop-watch beginning when the task started and nding at its 
completion. The quality of task performance was obtained from the performance score by 
comparing the team ranking of the items with the standard answer key for the team-
building activity Lost at Sea. This score was the sum of the diff rences between the 
ranking provided by the team and that of the standard answer key. The minimum score 
was zero and the maximum 120, with a smaller sum indicating better p rformance. The 
subjective satisfaction with the process was measured using a questionnaire adapted from 
Chidambaram in terms of sub-scores for cohesiveness, perception of the process and 
satisfaction with the outcome. The participants rated each subjective metric on a scale of 
0-10. To obtain the individual score, averages on the ratings of these qu tions were 
calculated i.e. averages on the ratings for 5 questions each on cohesiveness and 
perception of the process; and 4 questions on satisfaction with the outcome. The team 
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score was then obtained by averaging the three team members’ individual scores. 
Subjective satisfaction with the communication modality was evaluated using a 
questionnaire adapted from Brooke’s SUS usability instrument. In this questionnaire, five 
of the ten questions were phrased positively and five negatively; the valu s for negative 
questions were reversed before they were included in the individual scores. The 
participants rated the ten questions on a scale of 0-10. The individual score was 
calculated by averaging the ratings obtained on these ten questions. The team score was 
then calculated by averaging the three team members’ individual scores. The team scores 





























 (Minutes) (Score 0-120) (Scale 0-10) (Scale 0-10) (Scale 0-10) (Scale 0-10) 
Second 
Life 1 
15:47 48.00 6.07 7.60 8.42 7.17 
Second 
Life 
2 10:07 54.00 7.53 8.20 7.75 7.40 
Second 
Life 
3 17:37 58.00 7.80 9.13 8.67 6.97 
Second 
Life 
4 19:46 60.00 6.53 8.33 9.42 7.13 
Second 
Life 
5 11:42 48.00 8.13 8.20 8.58 6.13 
Second 
Life 
6 12:34 80.00 7.67 8.67 8.58 7.57 
Second 
Life 
7 23:02 80.00 7.73 8.20 8.67 7.43 
Second 
Life 
8 23:22 84.00 8.53 9.67 9.75 8.43 
Second 
Life 
9 17:56 50.00 6.93 7.33 8.25 7.50 
Second 
Life 
10 36:16 30.00 7.07 7.73 8.25 7.97 
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  (Minutes) (Score 0-120) (Scale 0-10) (Scale 0-10) (Scale 0-10) (Scale 0-10) 
Combination 
FF and SL 
1 17:10 62.00 8.80 9.20 9.33 8.03 
Combination 
FF and SL 
2 11:07 56.00 7.60 8.00 8.17 7.00 
Combination 
FF and SL 
3 15:02 80.00 7.67 8.07 9.08 6.27 
Combination 
FF and SL 
4 17:21 64.00 8.87 8.27 8.33 7.00 
Combination 
FF and SL 
5 19:56 52.00 6.80 7.47 7.25 7.03 
Combination 
FF and SL 
6 10:35 80.00 7.47 9.13 8.58 6.80 
Combination 
FF and SL 
7 14:09 52.00 7.93 8.00 8.33 7.47 
Combination 
FF and SL 
8 13:20 74.00 6.67 7.80 8.25 5.43 
Combination 
FF and SL 
9 31:08 54.00 7.27 8.53 8.75 6.13 
Combination 
FF and SL 
10 17:49 34.00 7.80 8.20 9.08 6.47 
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  (Minutes) (Score 0-120) (Scale 0-10) (Scale 0-10) (Scale 0-10) (Scale 0-10) 
Face-to-
Face 
1 15:42 86.00 7.40 7.80 8.83 7.93 
Face-to-
Face 
2 17:52 66.00 8.93 9.00 9.33 7.20 
Face-to-
Face 
3 21:25 56.00 7.73 8.40 8.08 7.63 
Face-to-
Face 
4 18:04 78.00 7.40 8.47 8.67 8.27 
Face-to-
Face 
5 28:54 66.00 9.13 8.93 8.92 7.60 
Face-to-
Face 
6 08:12 70.00 6.47 7.87 7.83 6.53 
Face-to-
Face 
7 10:33 66.00 7.80 8.20 8.92 7.63 
Face-to-
Face 
8 16:58 66.00 7.87 8.93 9.08 7.93 
Face-to-
Face 
9 23:42 62.00 8.67 8.80 9.00 7.83 
Face-to-
Face 
10 09:09 74.00 8.53 8.40 8.50 7.67 
35 
 
5.2 DESCRIPTIVE STATISTICS 
From the team scores obtained from Tables 1-3, descriptive statistics including 
mean, standard deviation, minimum and maximum for each meeting condition for the 
four dependent variables were calculated, with the results pre ented in Table 4. The 
purpose of providing these descriptive statistics is to provide insight on the effectiveness 
of each meeting condition, enabling a comparison of the three meeting spaces. 
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Table 4: Descriptive statistics for each meeting condition 
Meeting Condition Variable Unit N Mean Standard Minimum  Maximum 
Second Life Completion Time Minutes 10 18:49 07:36 10:07 36:16 
Combination of FF and SL Completion Time Minutes 10 16:46 05:52 10:35 31:08 
Face-to-Face Completion Time Minutes 10 17:03 06:35 09:09 28:54 
        
Second Life Performance Score 0-120 10 59.20 17.31 30.00 84.00 
Combination of FF and SL Performance Score 0-120 10 60.80 14.40 34.00 80.00 
Face-to-Face Performance Score 0-120 10 69.00 8.50 56.00 86.00 
        
Second Life Cohesiveness Scale 0-10 10 7.40 0.75 6.07 8.53 
Combination of FF and SL Cohesiveness Scale 0-10 10 7.69 0.73 7.25 9.33 
Face-to-Face Cohesiveness Scale 0-10 10 7.99 0.82 6.47 9.13 
        
Second Life Perception of the process Scale 0-10 10 8.31 0.70 7.33 9.67 
Combination of FF and SL Perception of the process Scale 0-10 10 8.27 0.55 7.80 9.20 
Face-to-Face Perception of the process Scale 0-10 10 8.48 0.44 7.80 9.00 
        
Second Life User Satisfaction with the outcome Scale 0-10 10 8.63 0.58 7.75 9.75 
Combination of FF and SL User Satisfaction with the outcome Scale 0-10 10 8.52 0.60 7.47 9.13 
Face-to-Face User Satisfaction with the outcome Scale 0-10 10 8.72 0.46 7.83 9.33 
        
Second Life Satisfaction with the communication Scale 0-10 10 7.37 0.61 6.13 8.43 
Combination of FF and SL Satisfaction with the communication Scale 0-10 10 6.76 0.73 5.43 8.03 
Face-to-Face Satisfaction with the communication Scale 0-10 10 7.62 0.47 6.53 8.27 
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The mean values for the three meeting conditions for each dependent variable re 
presented in Figures 8-11.The mean values are determined from the descriptive statistics 
presented in Table 4. The bar graphs were created to graphically summarize and display 
the similarities and differences across the three meeting conditions.  




Figure 8: Means of time  in minutes in the three meeting conditions 
 
 
*For performance, the smaller the score the better the performance 





*SL-Second Life, CO - Combination of Face-to-Face and Second Life, FF-Face-to-Face 
Figure 10: Means of subjective satisfaction with the process in the three meeting 
conditions 
 




The overall descriptive statistics for each dependent variable seen in Table 5 were 
calculated from the descriptive statistics for each meeting conditi seen in Table 4.  
Table 5: Overall descriptive statistics of the dependent variables 
Variable Unit N Mean 
Standard 
deviation Minimum  Maximum 
Time taken to complete 
the activity 








30 7.69 0.779 6.07 9.13 




30 8.35 0.562 7.33 9.67 




30 8.62 0.536 7.25 9.75 




0-10 30 7.25 0.696 5.43 8.43 
Histograms for each dependent variable are presented in Figures 12-17. These 
histograms indicate that the variables of time; quality of the task performance; subjective 
satisfaction with the process based on group cohesiveness, perception of the process and 
satisfaction with the outcome; and subjective satisfaction with the communication 
modality are normally distributed. The data were checked for residual values beyond the 
standard guideline of the mean +/- 2 standard deviations. The results indicate that there 








Figure 13: Histogram of task performance  


























Figure 17: Histogram of satisfaction with the communication modality scores 
 
5.3 INTERCLASS CORRELATION AND INTERRATER AGREEMENT INDEX  
Further analysis for the subjective satisfaction with the process and 
communication modality variables was conducted to determine variability at the group 
level as well as at the individual level. Since the scores obtained for these two variables 
were aggregated at the individual level and then at the team level, the validity of the 
aggregated data is empirically supported by reliability r (wg) and agreement indices 
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(ICC).  These two indices provide useful and complementary information bout within-
group agreement (Dansereau & Yammarino, 2005). 
ICC is used to assess the consistency, or conformity, of measurements made by 
multiple observers measuring the same quantity. There are six cla ses for calculating ICC 
values. For this study ICC class 2 was used because different rat rs scored the same 
questionnaire (Shrout & Fleiss, 1979). Ideally, the acceptable value for ICC2 is a value 









=   
teamMS  = Mean square value of the subjective satisfaction scores for the team  
errorMS = Mean square error 
James, Demaree and Wolf (1984) proposed r (wg) as a measure of interrater 
agreement. An r (wg) greater than 0.8 is a reasonably acceptable value and an r (wg) 
approaching 1 indicates that there is no variation within teams. The r (wg) index 
compares observed variances within a group to the expected variance derived from 
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Eσ  = the variance of a uniform distribution                                                                         
(# of response categories2-1)/12 = (102-1)/12 =8.25 
To calculate the ICC2 and r (wg) values, the mean square value of th  subjective 
satisfaction scores for the team and the mean square value for error were obtained using 
the statistical software SPSS 16.0 and conducting univariate analyses for N=90 as shown 
in Table 6: 
Table 6: Interclass correlation and interrater agreement indices 
Value 













MS team 1.826 0.950 0.863 5.859 
MS error 1.351 1.565 1.473 1.480 
ICC2 0.2 0 0 0.747 
rwg 0.836 0.8 0.82 0.821 
 
For cohesiveness, perception of the process and satisfaction with the outcome, the 
ICC2 values obtained are close to zero, indicating there is no team variation; rather, the 
variation is at the individual level. The r (wg) values obtained for the same variables are 
approximately 0.8, indicating there is not much variation within teams. To obtain an 
ICC2 value greater than 0.7, the team mean square value should be higher t an the error 
mean square value. One reason for not obtaining a high team mean squ re value is the 
small team size. Another reason is that the numbers of teams per condition are ten, 
probably too small to obtain higher team mean square values.  
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For the satisfaction with the communication modality variable, the ICC2 value 
was found to be 0.747. The highest team mean square value obtained was 5.859, 
substantially higher than the error mean square value of 1.480. As will be shown later, the 
p value obtained for the subjective satisfaction with the communication modality is 0.012 
(Table 12). For a given difference in mean values, a higher level of significance is to be 
expected when there is a high ICC value as this ICC value indicates low variability across 
individual participants. 
5.4 UNIVARIATE ANALYSES 
For each dependent variable, a univariate analysis was conducted to determin  
whether there were statistically significant differences among the three meeting 
conditions using a confidence level of 95% for N=30. With the exception of the analysis 
of the satisfaction with the communication modality, all the univariate analyses produce 
p-values greater than alpha (0.05), meaning the null hypothesis equating all the means 
cannot be rejected. As a result, a Least Significant Differenc test was performed only for 
the satisfaction with the communication modality variable. The results of the univariate 






Table 7: Univariate analysis for time 
Source Sum of Squares Df Mean Square F Sig. 
Meeting condition 88915.467 2 44457.733 .273 .763 
Error 4394737.900 27 162768.070   
Total 3.772E7 29    
R-sq =.020 (Adjusted R-Sq=-.053) 
Because F (2, 27) = .273, p>0.05, the meeting conditions did not differ in terms of time. 
Table 8: Univariate analysis for performance 
Source Sum of Squares Df Mean Square F Sig. 
Meeting condition 552.800 2 276.400 1.432 .257 
Error 5213.200 27 193.081   
Total 124836.000 29    
R-sq =.096 (Adjusted R-Sq=0.029) 
Because F (2, 27) = 1.432, p>0.05, the meeting conditions did not differ in terms of 
performance. 
Table 9: Univariate analysis for cohesiveness 
Source Sum of Squares Df Mean Square F Sig. 
Meeting condition 1.765 2 .882 1.503 .240 
Error 15.846 27 .587   
Total 1793.232 29    
R-sq =.100 (Adjusted R-Sq=0.034) 





Table 10: Univariate analysis for perception of the process 
Source Sum of Squares Df Mean Square F Sig. 
Meeting condition .257 2 .129 .389 .681 
Error 8.916 27 .330   
Total 2101.349 29    
R-sq =.028 (Adjusted R-Sq=-0.044) 
Because F (2, 27) = .389, p>0.05, the meeting conditions did not differ in terms of 
perception of the process. 
Table 11: Univariate analysis for satisfaction with the outcome 
Source Sum of Squares Df Mean Square F Sig. 
Meeting condition .204 2 .102 .339 .716 
Error 8.139 27 .301   
Total 2238.337 29    
R-sq =.024 (Adjusted R-Sq=-0.048) 
Because F (2, 27) = .339, p>0.05, the meeting conditions did not differ in terms of 
subjective satisfaction with the outcome. 
Table 12: Univariate analysis for subjective satisfaction with the communication 
modality 
Source Sum of Squares Df Mean Square F Sig. 
Meeting condition 3.899 2 1.950 5.180 .012 
Error 10.163 27 .376   
Total 1591.663 29    
R-sq =.277 (Adjusted R-Sq=0.224) 
Because F (2, 27) = 5.180, p<0.05, the meeting conditions differed in terms of subjective 
satisfaction with the communication modality. Hence, a post-hoc Least Significant 
Difference (LSD) analysis was performed, the results being seen in Table 13. 
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Std. Error Sig. 95% Confidence Interval 
     Lower Bound Upper Bound 
Second Life 
(SL) 
CO .6070* .27438 .036 .0440 1.1700 






SL -.6070* .27438 .036 -1.1700 -.0440 
 FF -.8590* .27438 .004 -1.4220 -.2960 
Face-to-Face 
(FF) 
SL .2520 .27438 .367 -.3110 .8150 
 CO .8590* .27438 .004 .2960 1.4220 
*  The mean difference is significant at the .05 level. 
The LSD test results indicate that there is no difference between the Second Life 
and face-to-face meeting conditions. However, there is a significa t difference between 
the face-to-face meeting condition and the combination of face-to-face and Second Life 
as indicated by the 0.8590 mean difference value and the significance v lu  0.004. 
Similarly, there is a significant difference between Second Life and the combination of 
face-to-face and Second Life meeting condition, with a mean difference of 0.6070 and a 






 The statistical results from this study indicate that the only variable showing a 
significant difference among the three meeting conditions is the satisfaction with the 
communication modality. There were no significant differences for time, quality of task 
performance and satisfaction with the process. To identify potential explanations for 
these results, feedback comments from the participants, personal observations of the 
facilitator, and descriptive statistics were considered. 
6.1 TASK COMPLETION TIME 
The first research hypothesis addresses the difference in task completion times 
among the three meeting conditions, suggesting that the mean time taken to complete the 
team-building activity will be approximately the same. The univariate analysis results in 
Table 7 support this hypothesis. The descriptive statistics indicate that the shortest 
meetings took place in the combination of face-to-face and Second Life (Mean = 16:46 
minutes) and face-to-face (17:03 minutes) conditions, with the Second Life condition 
(Mean = 18:49 minutes) taking somewhat longer. This result was expect d as the task 
performed in all three conditions is the same, and the tools essential for successful 




The second research hypothesis suggests that there will be a significant difference 
in performance among the meeting conditions. It was expected that since in the 
combination condition participants met face-to-face first, they would exhibit higher 
performance than those in the Second Life condition. However, the univariate nalysis 
results shown in Table 8 indicate no significance difference in performance across the 
three meeting conditions. The descriptive statistics indicate tha the means for Second 
Life (Mean = 59.20), and the combination of face-to-face and Second Life (Mean = 
60.80) are almost identical and somewhat lower than the mean for the face-to-face 
meeting condition (Mean= 69.00). (Recall that lower means are indicative of better 
performance.) Previous research supports this finding. For example, McNeese et al. 
(2008), in their comparison of face-to-face, audio conferencing and 3D virtual 
environments, found no significant differences in task performance. One possible 
explanation for this similarity in performance is provided by Sumner and Hostetler 
(2000). They suggest that the psychological distance among the team members creat d by 
the electronic medium gives participants an increased opportunity to par icipate and 
reduces time pressure. This comfort level is reflected in the feedback from the 
participants. Averaged across all meeting conditions, 90% indicated they wer  satisfied 
with the final outcome of the task. The facilitator observed that the participants in Second 
Life and in the combination condition appeared to be more engaged in the tasks than 
those in the face-to-face condition, paying more attention to the task at hand and 
collaborating more frequently when performing the team-building task than those in face-
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to-face group.  It is interesting to note that the results of this study, indicating that there 
were no significant differences in the quality of task performance a ross the three 
meeting conditions, contrast with those of Friedman et al. (2009). They found that in a 
group discussion task, groups meeting in a virtual world performed less effectively than 
groups meeting face-to-face. 
6.3 SUBJECTIVE SATISFACTION WITH THE PROCESS 
The third research hypothesis suggests there will be a significant difference in 
subjective satisfaction with the process based on group cohesiveness, perception of the 
process and satisfaction with the outcome. It was anticipated that the combination 
condition would be significantly different from the Second Life condition because these 
participants met face-to-face during the ice-breaker session, resulting in the development 
of familiarity and trust that would lead to higher satisfaction with the process However, 
the univariate analyses indicate no significant differences among the three meeting 
conditions in subjective satisfaction with the process as seen in Tables 9-11 and Figure 
10. Though the participants indicated in their feedback that visual cues from their team 
members were absent in Second Life, they did not believe that this environment created a 
disadvantage for collaboration. The results indicate that participants are as satisfied with 
meetings in Second Life as they are with face-to-face meetings. 
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6.4 SUBJECTIVE SATISFACTION WITH THE COMMUNICATION 
MODALITY 
The fourth research hypothesis suggests that there will be a significant difference 
in the satisfaction with the communication modality among the three m ting spaces. It 
was expected that the combination condition would produce higher satisfaction than the 
Second Life condition; however, the mean values in Figure 11 indicate that the 
combination condition was rated lower by the participants than the other two conditions. 
The p-value of 0.012 resulting from the univariate analysis in Table 12 supports this 
hypothesis. The results of the post-hoc LSD test seen in Table 13, which indicate the 
locus of the significant differences in the three meeting conditis, indicate that there is 
no significant difference between the Second Life and face-to-face meeting conditions. 
However, there is a significant difference between the face-to-face and the combination 
condition. Similarly, there is a significant difference between Second Life and the 
combination condition. These findings are also supported by feedback from the 




*SL-Second Life, CO - Combination of Face-to-Face and Second Life, FF-Face-to-Face 
Figure 18: Response of participants on whether meeting condition aided collaboration 
The results from this study exploring using Second Life as a coll borative tool are 
similar to the results found in past research. For example, De Lucia et al. (2008) found 
that the 3D virtual environment supports communication and social interaction. More 
specifically, McNeese (2008) found that the graphical presentation in a virtual world and 
tools such as a white-board and chat help to create a “social space” which enhances 
satisfaction with the communication modality. This capability of simulating face-to-face 
meeting spaces enables ease in communication and effective collaboration perhaps 
explaining why even though 42 of the 90 participants in this study in icated little 
previous experience with Second Life, participants still found it competitive with face-to-




IMPLICATIONS AND FUTURE RESEARCH 
The cost-effectiveness of a meeting space, whether face-to-face or in the virtual 
world, depends primarily on two factors: the location of the team members and the 
technology requirements needed to conduct the tasks successfully. The two significant 
economic factors for face-to-face meetings are travel time and travel cost. If the team 
members are located in the same geographic location, then these factors are not 
significant. However, with the number of dispersed teams in business and industry 
increasing, these costs become increasingly significant.  
The most significant expense for virtual meeting space is the technology cost to 
set it up. The requirements for virtual meeting space using Second Life as an example 
include purchasing computers for each team member, space in the virtual world and the 
maintenance costs for any required software tools. A software developer is also required 
to build and customize the virtual world to provide a specific suite of meeting tools, such 
as the room, tables, chairs, a whiteboard and presentation screen. Unlike the travel costs 
of face-to-face meetings, these costs represent a one-time investment. Also unlike travel 
costs, the cost of developing the virtual meeting space is not significantly affected by the 
size of teams or the number of productivity tools (e.g., whiteboards, p e entation screens) 




Below is a cost analysis comparing a face-to-face and a Second Life Beta 
Enterprise meeting for a team of three participants. This analysis is calculated for a face 
to-face meeting conducted in London for one day with participants from Mu bai, New 
York and London. The time spent in travel is not considered in the calculations. The total 
cost for the face-to-face meeting is seen in Table 14 below and the estimate is based on 
rates posted on the internet for December 5th-7th, 2009. 
Table 14: Cost of face-to-face meeting for three participants 
Incurred Expenses Cost 
Round trip travel cost by British Airlines (Coach Class) from New York t  
London for one person: 
$1220 
Round trip travel cost by British Airlines (Coach Class) from Mumbai to 
London for one person: 
$1890 
Lodging cost in London Hilton hotel for two people and two nights at 
$148/night per person: 
$592 
Travel allowance for two people and two days at $75/ day per person: $300 
Cost incurred for the employee based in London $0 
Total $4002 
In comparison, the total cost for a virtual meeting in Second Life Beta Enterprise 
involves a one-time cost of $55,000 for the Second Life hardware appliance and software 
license for 100 Avatars. As shown in Figure 19, in this example this type of meeting 
would be cost effective once the number of meetings required to conduct company 




Figure 19: Cost Analysis for Second Life Beta Enterprise and face-to-face meetings 
 
Since the results of this study indicate that team-building can be accomplished as 
effectively in Second Life as in face-to-face meetings, Second Life is an economically 
attractive option for organizations conducting business that requires work to be done by 
distributed teams. 
This study is a first step in exploring the potential of conducting team work in virtual 
worlds. Future studies could explore: 
• How well different meeting spaces support types of team work other than team-
building activities.  
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• The effect of larger team sizes on the effectiveness of these meeting spaces. 
• The impact of different design features of the virtual world meeting space, such as 
the use of one shared white-board versus the use of individually managed ones 













Task Instructions  
Task:  
1. This is a “team-building activity”, where you will be performing two tasks.  
2. The first task is the ice-breaker “My Story” and the second task is “Lo t at Sea”. 
 
Method:  
Task -1 “My Story”  
1. You will be given a list of words and are to choose the words and create a story to describe 
yourself. 
2. After completing the story you will share the story with other team members. 
 
Task- 2 “Lost at Sea” (Biech, 2001) 
This is an exercise in group decision making. You are adrift on a yacht in a sea. Your yacht has 
caught fire and much of the yacht and its contents are destroyed. To survive you have fifteen 
items intact which you need to carry. The task is to rank the fifteen items that follow in terms of 
their importance to your survival. Place the number 1 by the mosti portant item, the number 2 
by the second most important, and so on through number 15, the least important. The ranking for 
each of the fifteen survival items must be agreed on by each t m member before it becomes a 
part of the team decision. Consensus is difficult to reach. Therefore, not every ranking will meet 
everyone’s complete approval. As a team, try to make each ranking one with which all members 
can at least partially agree. Here are some guidelines to use in reaching consensus. 
1.    Avoid arguing your own individual judgment. Approach the task based on logic 
2.    Avoid changing your mind if it is only to reach agreement and avoid conflict. Support only 
solutions with which you are able to agree at least somewhat 
3.    Avoid “conflict reducing” techniques such as majority vote, averaging, or trading in reaching 
your decision.  
3. View difference of opinion as a help rather than a hindrance in decision making. 
 
Meeting Space:  
Your meeting space will be introduced and explained by the researcher.  
After the Task  
Following the completion of the task, you will be given two questionnaires which will be filled 
out by each participant. One of them is a task questionnaire which asks questions regarding your 
task such as group cohesiveness, perception of the process and satisfaction with the outcome. The 
other will be a satisfaction questionnaire which asks ten questions about your satisfaction with the 
meeting space. There will be a feedback form with few open ended questions which also needs to 




Appendix B  
User Profile 
Please provide the following information. 
1. Age: _____ years. 
 
2. Nationality: _____ 
 
3. Please tick the following as applicable: 
Freshman        Sophomore          Junior                  Senior                 
Graduate 
      3. Gender:  Female            Male   
      4. Have you ever participated in a team-building session?   
Yes___    No___ 
5. Do you have any experience with three dimensional virtual worlds (e.g., video 
games such as World of Warcraft or virtual worlds such as Second Life)? 














Team-Building Activity Questionnaire 
Source: Chidambaram, L. (1996)  
Please provide the following information. 
Group Cohesiveness: 




2. If you had been given the chance to do the same kind of work in another work 




3. How did this group compare with other student groups you have worked in on 
each of the following points? 
 





b.  The way people worked together 
 
 
0 1 2 3 4 5 6 7 8 9 10 
Didn’t feel a part of 
work group at all 
Neutral Really felt a part 
of work group 
0 1 2 3 4 5 6 7 8 9 10 
Would want very 
much to move 
Neutral Would want very 
much to stay 
0 1 2 3 4 5 6 7 8 9 10 
Very much 
worse 
Neutral Very much 
better 
0 1 2 3 4 5 6 7 8 9 10 
Very much 
worse 








Perception of the Process: 











3. Did  you feel that group’s members developed a strong sense of belonging to the 




4. Did group members recognize and respect individual differences and 
contributions during this meeting? 
 
 
0 1 2 3 4 5 6 7 8 9 10 
Very much 
worse 
Neutral Very much 
better 
0 1 2 3 4 5 6 7 8 9 10 
To a very 
small extent 
Neutral To a very 
great extent 
0 1 2 3 4 5 6 7 8 9 10 
To a very 
small extent 
Neutral To a very 
great extent 
0 1 2 3 4 5 6 7 8 9 10 
To a very 
small extent 
Neutral To a very 
great extent 
0 1 2 3 4 5 6 7 8 9 10 
To a very 
small extent 










Satisfaction with Outcomes: 







































0 1 2 3 4 5 6 7 8 9 10 
To a very 
small extent 





Subjective Satisfaction Questionnaire (Adapted from: Brooke, J. (1996)) 
Please provide the following information. 
1. I think that I would like to use this approach to team building frequently. 
 
 
2. I found this approach to team-building unnecessarily complex. 
 
 
3. I found it easy to adapt to this approach to team building. 
 
 
4. I think that I would need the support of a technical expert to be able to conduct 
team building using this approach. 
 
 




































7. I would imagine that most people would learn to use this approach to team-
building very quickly. 
 
 
8. I found this approach to team-building very cumbersome to use. 
 
 
9. I felt very confident using this approach to team-building. 
 
 



































Please provide the following information. 
1. Did the ice-breaker session help you in working as a team? Explain. 
 
 
2. Were you satisfied with the assigned team-building task? 
 
 




4. Do you think the communication media aided in collaboration and problem 
solving? 
 
5. Any suggestions to improve the process? 
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